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Overview

Key Findings

Particulate matter in the atmosphere impacts human health and
climate. In order to study the environmental impacts of
aerosols, it is important to determine both the concentration
and composition, which is of interest to agencies such as the
Environmental Protection Agency (EPA) and the National
Oceanic and Atmospheric Administration (NOAA). In the last
decade, a variety of low-cost sensors for measuring
concentration have been developed. However, low-cost
sensors for identifying composition are lacking. This is an issue
since different aerosols have different effects on both humans
and the environment. The goal of this project is to explore the
feasibility of using a low-cost spectrometer to measure
wavelength dependency of extinction and use it to identify
aerosol composition.

The intensity peaked on both the sunlight and white LED
spectrums near 470 nm. Aside from that similarity, their profiles
are rather different across the visible spectrum. However, since
light sources can vary in intensity and color, the spectrums
themselves are not the best way to indicate what aerosol is
present. What we are truly interested in is the pattern that Tau
follows across the wavelengths of the visible spectrum. For the
sunlight trials, the Tau values for dust experienced a much
sharper decrease toward the longer wavelengths of the visible
spectrum than smoke. It is not as apparent in the White LED
trials, but dust still presents a faster decrease. This difference
in profile allowed us to identify the aerosol present.

Methodology
Fig 3. The intensity of light through
smoke and dust as a function of
wavelength in the sunlight trials

Fig 4. The intensity of light through smoke
and dust as a function of wavelength in the
white LED trials

Conclusions
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Fig 1. The original schematic for the
enclosure
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Fig 2. The final enclosure produced for
testing

The low-cost spectrometer was used to make an ensemble of
wavelength dependent aerosol optical thickness profiles of both
smoke and dust aerosols. Spectrum measurements were made
using a white LED or sunlight as the light source. The general
features of the low-cost measurement are in agreement with
the prior work of Bergstrom et al. using AERONET (AErosol
RObotic NETwork) observations. Both experiments showed a
decrease in optical thickness with increasing wavelength with
dust displaying a sharper decrease as wavelength increases.
Optical thickness, when normalized using the maximum value,
shows distinctly different patterns between dust and smoke
aerosols. This suggests that automated pattern recognition
techniques may be used to distinguish between dust and
smoke aerosols. Low-cost spectrometers like this show
potential for use in environmental and health monitoring
applications.
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